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ABSTRACT

Measurement of learning in science education has always been an
elusive goal which all science teachers who have a desire for

effective teaching are always attampting to reach.

The program described in the following paper is an attempt to reach
this goal. The primary effort of this program is to measure the
degree of learning in science for kindergarten and first grade
students in such a way that no re ling ebility is needed. Further,
the material is designed so that the classroom teacher can administer
and interpret the results so that teaching techniques can be adjusted

to improve instruction and learning.

Sample objectives, description of corresponding test items, sample
test items, sample answer sheets, and preliminary test results are

included after the description of the program is given.
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I. Introductions .- ... ot caee Lomee LT

Learning, at 1te best,'ls dlfflcult for. many students, especially students

. with 11ttle if any, read’ng ablllty Evaluatlng the amount of learnlng for
students with some readlng ablllty is also difficult at best;.but-measure—
ment of learnlng for the non- readlng student is particularly dlfflcult since
few if any evaluative tools have been developed in this area that can be |

used by the classroom teacher.

The concern for the need of such an evaluative tool especially for elementary
.sc1ence, is what prompted the development of the progect whlch is descrlbed
in this paper. The underlylng premlse for this progect has been aptly stated

by Blackwood and Porter 1 :

. We know enough about learning to say with confidence that children
engaged in formal or informal, systematic or unsystematic, planned
or unplanned approaches to a study of the world around them will
learn somethlng. Each child will learn to a degree related to his
involvement in the process and his capac1tv at any time. The
challenge of science teaching in school is to assist children in
every way possible to learn more of what is interesting and hopefully
significant, in science.

Is science being taught in your school? If the answer is YES, then
it is fair to move to the next question: How well are the children
doing? A premise that cannot be avoided and one that teachers must
hold ever present is that children tend to learn those things they
have an opportunity to learn and they do not learn those things they
have no opportunity to learn.

If teachers accept this premise wholeheartedly and believe that
their school has an excellent program in science, thev should have
some way to evaluate their teaching of science.

For too long now science achievement in elementary schools has been assumed,

but no real effort has been made to measure the degree or amount of learning.

Victors' point made in rclation to the many elementary science curriculum

projects is relevent here (2). He points out that provision must be made for
(1)




.. adequate evaluation.- Too much emphasis is given .te teacher -testimonials . .. . ., .. -
. and pupil enthusiasm and too little to develop other evaluative means.
Learning has been assumed even fhough objectives were vaguely stated and

evaluative techniques, where they existed, were equally as vague or were

attempted using a paper and pencil technique that required at least some

proficicney in reading and writing.

A major function of a classroom test is to measure student achievement,

end thus contribute to an evaluation of educational progress. Tests that
measure only verbal memory fail this function. What the teacher needs is
evidence of a student's understanding ;hof his éOmmand of the idea as a tool
in thinking - and not the recall of the 9onventiénal'verbal'expression of the
concept or principle. Reasoning, critical thinking, and the ability to see
relationships are the attributes of the learning process that must be
selected as standards of achievement against which student perfopmance should.
be evaluated if we are .o provide actual, understandable, and meaningful data

to those demanding accountability from schools.

The instructional research literature indicates that questions are usually

directed toward the verballmedium,'ﬁith little or no ééncern for thé.pofential

role of the pictorial medium. HoweQer, examination of science textbooks

reveals a heavy reliance upon the picture to help communicate information to the
learners (3). With this as a premise, why has there not been a concerted attempt
to test students in the same way? An attempt, such as the one made by Podrasky (4),
would at least display an awareness of the value of tlLo use of pictures as a

testing medium.

(2)



At another level of learning, a recent study of the science students at
-Jefferson High School iﬁ.ﬂlobmington, Hinnespta,;indicatéd.théttmost of thé'
students' verbal I.Q. is lower.than their non-verbal I1.Q. | Yet even.af

this level there seems to be an insistence that the student be evaluated with

verbal techniques which is for many students their weakest learning mode.

With these feelings and attitudes in mind the material presented here was
prepared in an attempt to provide an evaluative technique which meets the
following criteria:

1. Clearly stated criterion referenced objectives with test questions
constructed to fit the objective.

2. Test questions constructed in such a way that no reading knowledge
would be needed by the student.

3. Test questions designed in such a way that a classroom teacher
could administer the test and interpret the results.

II Content

The project being presented here is concerned only with the science units
which are taught during kindergarten and first grade in the Bloomington Public
Schools.
For Kindergarten the units taught are:

Unit I: Watching and Vondering

Unit II: Getting Ready Activities

Unit III: Lights and Shadows

Unit IV: Using our Senses

Unit V: The Curious Gerbils

Unit VI: The Life of Beans and Peas

‘ (3)
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lFor.first.Grade the uniits ﬁaught_are:
- ,U'nit'_-_li__"c:hé_mges._, ] P
_ bhit II:  Gfowiné éeedé R | |
- Unit III: Animal Activities
.Unit IV: Material Objects
Unit V:  Hatching Chicks
Unit VI: Organisms

Each unit has been divided into various numbers of objectives, ranging

" from four in Unit I to eight in Unit II for Kindergarten, and each objec-

tive has had one or more non-verbal test items con: tructed that attempts
- to determine whether the student_has,léarned the material set forth in the

objective. (See Appendix 3 and 4)

II1 HNumbering and Coding
For purposes of record keeping and specific identification of areas where
learning has or has not taken place the objectives and corresponding test

items have been assigned a number.

Numbering in this manner ppoved to be of great value when tesf results indi-
léated somethiné was wrong in one or mbre areas §f the-unif. When indications
of difficulty on a test item showed up it waé possible b analyze the test
item, rewrite the objective or examine the method used to teach that topic.
This it is hoped will eventually result in a higher quélity science program

for the students.

The same system of numbering was used for both kindergarten and first grade

in an attempt to provide some consistency. It should be pointed out that the
numbering and coding of questions was done primarily so the teachers and examin-
ers could keep more accur?te records, but the students did not use the numbering

to keep track of the questions and answers. Students kept track of questions

(1) 9
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5& é;ofhef method which wiii Se e#plgined 1éter.
'As'an é%aﬁble, thé,fbﬁftﬁwgﬁjectiQé in ﬁﬂi£fII forAkiﬁaérgﬁffeﬁ wdﬂld'ﬁe
'numbered.én the.following way; K - 11_-_04, where: .
X - indicates_thg objective wgittén for”kindergaftén_
fi - indicateé the objective ‘is written for the second unit of the
kindgrgarten program
oy —~inaicates the ﬁth ijedtiQe wrift;n for the second unit of the
kindergarten program
The corresponding test items, for which there is more than one in most cases,
would have the number K-0O4-a which can be explained as follows:
K —' iﬂdiéa&es théifeét ifém is for kindérgarteﬁ
O4 - indicates which objective the test itsm is written for
a - indicates that the test item is the first test item for that objec-
tive. Further questionéIWOuld merely have tb be :b, c, d, étc.
The number indicating the unit was omitted from the test item because the teachers
working on the project felt that the coding systen shoﬁl&.hot get too compliéa-
ted. Thus a different colored background for the picture of different units
was usad to keep track of the units. The colors used for.each unit are:

Unit I - yellow, Unit II - Green, Unit III - Orange, Unit IV - Tan, Unit V -

Red, and Unit VI - Pink.

IV Test Items
The test items in this program are a series of 2 x 2 slide pictures vhich are
projected on a screen during testing. FEach test item consists of two slides; a

stimulus slide and a response slide. (See appendix 5 and 6 fr examples)

- (5)




- The stimulus slide, which is shown first; consists of a single picturé which -

1nd1cates a glven condltlon to ihe etudent thet he is to considep. The re-
sponse slide, which is ‘then shown beside.the stiﬁuiushslide; consiets of foﬁrt
plctures, one of which is related ‘to the stimulus Sllde. To answer the
question the student chooses +he one plcture out of the four on the response
sl1de that is related te the condltlon given pﬁctorally by the stlmulus slide

and/or verbally stated by the examiner.

The test items are not numbered for the students since it was.felt that
especially for kindergarten students this would be too difficult for them to
handle. Instead, both the stimulus and response slide, has a smal familiar
figure in the lower left hand corner which also appears on the answer sheet

so the student will know where to indicate his response to the question.

For the kindergarten pyogram, each picture in the response slide also has a

' figure design which is used in all the test items so'that_the student might

better be able to identify the choice he or she wants to make. The figures

VA Wolt 3

Then, if the p1cture the student feels 1is the correct answer contains the (:::)‘
the student merely maPes an X in the box on the answer sheet that contains a.(:::>
for the appropriate question. See appendix 7 for a sample answer booklet

for kindergarten,

The use of figures to indicate different answers was not used for the first
grade students since it was felt they would be able to transfer their choice
on the screen to their choice on the answer sheet without the added references.

See appendix 8 for a sample answer sheet for first grade.

(6).
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For example, if an attempt_wefe being made to see if a kindergarten student
could recognize a geometric shape in a red object, the test item would be

the one given below.

Stimulys Slide Response Slide

The stimulus slide would Se projected fifst and then the responéelslide{
would be projected so that both slides would be on the screen at the same time,
This allows the students to make visual camparisons, and then the student is.,
asked to pick the object in the response slide that has the same shape as the

object in the stimulus slide.

The student would then refer to the '"monkey' arestion and mark the box contain-

\ /T .
ing the P%&&Z: to indicate tle correct answer if that were the student's
choice.
) ~ Fl's
i3

El{fC‘ , | (7)

Aruitoxt provided by Eic:



_V. Iest Results

The program has not been in existence lung enough for extensive

testing, so no attempt has been made to standardize the units or

tn determine reliability and validity. Once the program has Leen .
used more extensively, however, these parameters can be determined '

-with some degree of accuracy. -

As a matter of preliminary testing and to give those working in the:
program some idea of how the program would work, one test was admin-
istered to a kindergarten class and to a first grade class. I
administered the kindergarten test, and a teacher who did not work
on the program administered the test to the first grade class.

The preliminary statistical results for kindergarten can be found in
appendix 1 and for first grade the results can be found in appendix 2.

Looking only : - difficulty, it can be seen that the test for kindergarten
se2med easier .80) than the first grade test (.61), but the larger
number of stud.nts tested and the fact that the test was administered

by someone not working on this program could be a possible explanation
for the difference. .

It is interesting to note that none of the distractors for the first
grade test were completely ignored, while all of the questions in the
kindergarten test, except number 8, had at least one distractor which
was not picked by anyone. -

Each test had one perfect score, and each test had one question that
seemed s mificantly more difficult than the others (question 8 for
kindergarten and question 9 for first grade) with the final results
showing the potential for accurate evaluation which was desired at the
onset of the program. ’

VI. Conclusion

All early indications would indicate that the program has a great deal
of potential, especially if time is spent carefully analyzing and
evaluating each question and each objective for each unit.

Both teachers, students and administrators who have used the program,
been tested, or have been asked to offer their opinions have been very

enthusiastic about the program.

T~achers have found it to be a very useful teaching aid instead of a
testing medium. Students don't seem to feel thireatened, find it easy
to follow the testing procedure after a few examples, and maintain a
high attention level because of the changing colored slides.

The ultimate goal in a program such as this is to apply it to all grade
levels K-12, and if it can be effectively applied to kindergarten and
first grade then it would only be a matter of i 7me and effort until all
students could be tested without a dependency c¢.. reading.

(8) i3
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Appendix 1
Kindergaﬁten
Unit I - Senses

Preliminary Statistical Testing Results

o

ERIC (10)




KINDERGARTEN
Unit IV - Senses

Preliminary Test Results

Statistical Data Summary

Number of Students Tested « . « o« o« ¢ ¢ ¢ o« o o« & 59

MEAM ¢ ¢ « ¢ o o s s s s s o s s o o ¢ s o ¢ o o 16.07
Ql, the 25th Percentile - « + ¢« « ¢ o o ¢ ¢ o o 15.84
Q2, the S50th Percentile « « « « o« ¢ « o « o &« o« & 16.81
Q3, the 75th Percentile + + « o« « ¢ o o s o o o & 17.30
Variance « « « « o« o ¢ ¢ ¢ o ¢ o o o s ¢« s o o o o 6.96
Difficulty Level . ¢ « ¢ o o ¢ o « o ¢ o ¢ ¢ o o o .80
Lowest SCOTE « ¢ ¢ « ¢ ¢ o o o o ¢ ¢ o o ¢ o o o o 7

Highestscore..-..........'.'..-.. 20

Frequency Distribution

Score Frequency Plot of Frequency Distribution
20 1 X

19 2 Xx

18 6 XXXXXK

17 30 RRXKXRXKXRXRXKNRX KK KKK HKXX R KKK KXXKKX
16 8 KXXXXXXX

15 y XXXX

14 22 ’ %X

13 2 XX

12 0

11 0

10 0

g 0

8 2 %X

7 2 xX

-y
<




KINDERGARTEN
" Unit IV - Senses
Preliminary Test Results

ﬁifficulty of Eachk Item on Test

Item‘ Number who ' ' Choices for Each Item Correct Difficulty'
Number |Answered correctly A B c D Choice for of
' Item Item
1 53 0 53 6 0 B .89
2 53 | | 0 53 0 6 B .89
3 52 | i 0 2 |53 D .89
y 55 0 2 55 2 C .93
5 55 2 [ss {2 ]o B .93
6 55 ' 0 0 4 155 : D .93
7 | 51 51 8 0 0 ‘A . B6
8 7 18 22 7 112 Cc .11
9 57 | 0 2 | 0o |57 | D . .96
10 57 s7 | 2] o o A .96
11 L5 o 15 81301 6 A .25
12 57 0 2 57 0 C .96
13 49 . ‘ 2 49 6 0 B . .83
1 53 0 | 2 | 53 ) .C .89
15 57 0 57 2 0 B .96
16 49 49 6 y 0 A .83
17 35 35 14 4 6 A .59
18 31 10 2 31 | 16 Cc .52
19 53 0 2 4 53 D .89
20 53 2 o| u|s3 D | .89




Appendix 2
Firét'Grade
Unit II - Growing Seeds

Preliminary Statistical Testing Results




FIRST GRADE
Unit Ii - Gréwing.Seedé

Preliuinary Test Rgsﬁlts'

Statistical Data Summary

Nmnber of Students L] 7;7 - L L] L] L] L] L] L] L] L] - L ] - 102

Mean . L] L] L] L] L] - - - L] -.. - .‘l - - L] A. L] L] L] L] é¢22

Q2 L ] the soth Percentile - . L] L - L - - L] - - L] g L] 50

Q3 -3 the 75th Percentile L] L] L] L L] L] - - L] L L] L] ll L] 5 8

variance L3 L] L] - » L] L] L] L] - L] L] - - L] L] L] L] L] L] 7 L] 9 5
Diffi C'LIlty Level L] - - L] L] L] - L] - L] L] L] L] - L] L] L] 61
Lowest Sccre L] - L] L] L] - L] L] [ I L] L] L] ’ - L] - - ‘ 2

Highest SCOI‘? L] L] L] L] L] L] L] L] L] - - L] L] L] - L] L] L] 15

Frequency Distribution

Score Frequency Plot of Frequency Distributiocn
15 1 x
1y 2 xx
13 g - RXERXNX
12 : h R o L RUKAERAKKXKKXXEKKKKK
11 6 KRXKXXK
1O 18 p'3 212103707073 674 310519 3 > >
g 17 RARHKRRIIKXXRKXKKKXX
8 10 . HAXHNRKXKF AR
7 2 XEXXXXXXXK
6 n | XXRX
5 2 XX
y 6 HRRXKXYK
3 2 pleis
2 2 XX




FIRST GRADE
Unit II - Growing Séeds'
Preliminary Test Results

Difficulty of Each Item on Test

Item Number who Choices for Each Item Correct Difficulty
Number | answered correctly A B C D Choice for of
Item Item
N 1. 86 ) "6 L 6 86 | . D .84
2 57 11 |21 |13 | 57 D .55
3 41 41 11 12 38 A . 40
4 43 . 43 | 22 |12 | 25 A .42
5 82 2 10 82 8 c .80
6 85 | 85 11 2 L A .é3
7 62 19 6 15 62 D .60
8 €0 60 22 L 16 A .58
9 21 8 ‘21 57 16 "B .20
10 66 66 © 18 10 8 A .64
11 4y 40 6 |12 | ub D .43
lé 72 8 72 12 10 B .70
13 80 15 2 5 80 D .78
14 65 11 7 65 18 c .63
15 76 76 1y L 8 A .74




Appendix 3
Kindergarten
Performance Objectives'
and

Test Items

' Unit IV

USING OUR SENSES



Kindergarten - UNIT IV

K-1V-01: Given a picturc of a part of the bedy that uses one of the senses
(i.e. eyes - sight, ear - hearirg, etc.), the student will 1nd1cate
his ability to describe an object using one of the senses by
picking one picture out of four-that would require the use of the

St sense given to identify.
Test Number . Stimulus Characteristic . Response
and Symbol Slide being tested Slide
K-01-a - What can't-you All
Picture of see? ' Balloon | black
Frog an eye - o section
Bicycle |Bananas
" K-01-b . _ What can be
: heard? Sun Horn
Boot - Picture of player
an ear -
Rainbow |} Flower
K-01l-c What can you
?
1. . . smell._ Pencil Rainbow
Pencil Picture of
a nose
Table Flower
K-01-d | What can you _
. taste? _ Sun Rainbow
Cup Picture of
a mouth
—- Ice
cream Flower
" conce
K-0l-e ] What can you
_ . feel? Rainbow |Bunny
Xylophone Picture of
a hand
Sun Cloud




K- 1V-02; :

K-IV-03:

Given a sound that is familiar to the student, the student will be

able to identify an object by the sound it produces, by picking
“onc picture out of four that shows an object which is commonly

associated with that sound.

Note to the teacher:

For this objective there is mo stimulus

slide, but rather a short piece of
recorded tape for each question.

Test Nunber ~ Stimulus Characteristic Response
and Symbol Tape being tested Slide
K-02-a Object which
. _ makes sound Piano Type-
Nut Sound of . writer
telephone
~ Fire Telephone
engle

Given a sound produced by vibrations (i.e. drum, guitar, etc.), the
student will show his ability to associate a sound with a particular
instrument by picking one picturc out of four that shows the object

that produces the sound given.

Note to the teacher: For this objective there is no stimulus

slide, but rathcr a short piece of
recorded tape for each question.

Test Number Stimulus Characteristic Response
and Symbol Tape being tested . Slide
K-03-a Instrument Boy
Sound of prod:c1ng playing Guitar
Sun man singing soun guitar
an@ playing People
gul tar p]_aying Drum
drum




- K=1V-04:

K-1V-05:

Given a picture of a glass half full of water that is colored and
a tape corrclating the sound of the orlglnal glass of water half
full and four other glasses contain water,

“the "student will show

his ability to determine pitch by picking the picture that gives
the same pitch as the or1g1na1 glass of water.

Note to the teacher:

struck,

For this objective the sound'of‘é gléssA
that is half full of water being
is played as a picture

of a glass half full of water as shown,
as a. stlmulus slide.

Test Number Stimulus Characteristic Response
and Symbol Slide and Tape being tested Slide
K-04-a ‘vhiCh g]..ass full half
. would give the glass full
Zipper Glass same sound? glass
half full
1/4 1/8
of water féll féll
glass ~glass
Sound of glass )
being struck
= .

Given a picture of a child experiencing a bad or a good odor, the

student will illustrate his ability to describe objects by their
odor by picking one picture of an object out of four that would
give the student the same or a similar reaction as originally

pictured.

Characteristic

Test Number Stimulus Response
and Symbol Slide being tested Slide
K-05-a - What makes a 1
bad odor? o
K : Flower cream
ey Face react- cone *
ing to a ]
bad odoxr Apple Skunk
"K-05-b What makes a
Face react- good smell? Flower | Table
Santa Claus . ]
ing to a
smell
good sm Garbage Kunk
L can Skunk

24




‘K-1V-06:

K-IV-07:

Given a picture of an object that'representé:the basic tastes of
swect, sour, .salty or bitter,nthe.student.will.illustxate,his“

ability to determine the basic tastes by picking one picture out
of four that represcnts the same taste as the given object

. Tepresents.
Test Number p Stimulus - | Characteristic Response
and Symbol Slide being tested ‘ Slide
K-06-a - _ Which object .
also tastes Cup-
Ice creanm sweet? cake Pret:cel
bar | Candy bar , ;
Lemon Toast .
K-06-b Which object
: ' also tastes Cup-
Doll _ sour? ! cake Pret-el
Pickle '
’ Lemon Toast
K-06-c¢ . Which object _
: ’ also tastes Cup- e
Tire ‘ Potato - | salty? cake Pretzcl
chips
Lemon | Toast

Given a picture representing a touch sensation the student is
familiar with (i.e. cold, wet, hot, etc.), the student will display

his knowlcdge of touch relationships by picking one picture out

of four that would give thc same sensation to touch as the original.

Test Nuwber Stimulus , Characteristic Response
and Symbol Slide being tested Slide
K-07-a Which object is
also smooth? Brick Gravel
Yarn B O
Table top -1k N
Book Burlap
\

s}
=

b
i



K-1v-U7:

cont " d.

Test Number “Stimulus Chara@teristic' -~ Response
and Symbol Slide being tested Slide
K-07-b ‘Which object is.
also rough? Block of Gravel
Brick
Book Fur'
K-07-¢ Which object is . _
also furry? urry <
House , . musf Grass
Fur '
Hair Burlap
K-07-d Which object is I _
also hard? ce Marsh -
Tree cream mellow
Block bar
Glass Rubber
o ball
K-07-¢ Which object is
] also hot? Ice Stove
Sled cube burner
Fire '
" Burner | Unlit
not lit |.campfire
K-07-f Which object is
. also cold? _— Swimming
Heant lce Snownan pool
cubes
Glass ofj Cup of
milk steaming
coffee
K-07-g Which obkject is .
Under‘ShiI‘t also wet? Towel f‘;gltJCCt
Watcrfall running
Faucet | yobrella
running _




Appendix 4

First Grade

- PERFORMANCE OBJECTIVES -

and
Test Items
Unit II

Growing Seeds

<7
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I-1I-01:

1-1I-02:

Given a picture of a real seed, the student will demqnstrafe his
ability to identify at least two parts of the seeds by selecting
one picture of a seed out of four that correctly indicates two

possible parts.

Test Number Stimulus Topic.being Response
and Symbol Slide Tested Slide
I-01-a .
' Bean Parts of Open bean|Open bean,
Alligator - Seed a One part |[One part
seed missing missing
. Open-bean Opén bean,
All parts|All parts
missing |showing

Given a picture of a seed, the student will indicate his ability to devise
a method of grouping seeds with similar characteristics by selecting one
picture out of four that has seeds grouped accerding to the original

characteristic given in the picture of the single seed.

Test Number Stimulus Topic being Response
and Symbol Slide Tested Slide
I-02-a Group according PoPPY pea
Axe Peach to bupy surface seeds seeds
Seeds bean rarigolid
seeds seeds
I-02-b Bean Group according red dark
Banana Seeds to color seed green
brovmn light
seeds green
I-02-c Small Group according small large
Car Seeds to size seeds Seeds
medium | very
seeds small
seeds

-
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I-I1-03:

1-I1-02 (cont.) ..

Test Number Stimulus Topic being Response
and Symbol Slide Tested ' - 8lide
1-02-d © Group circular | oval]
Bean ~ According -
Dog - Seed to Shape- . same long
- shape ‘

Given a picture of a planted seed at some stage of development, the
student will illustrate his ability to identify the next expected
change in the planted seed by selecting one picture out of four that

represents the next expected change.

Test Number Stimulus Topic being Response
and Symbol Slide Tested Slide
I-03-a What is next Bud |Flower
Sprouting stage of Forming| Propping
Eliephant development?
. Seed Flower {Flower
in full {starting
bloom |to bloom
I-03-b Flower - What is next Sprouting| Flower
starting stage of Dropping
Fish to bud development? Flower Flower
Full Starting
Bloom to Bloom

0'9




I-II-04: Given a pictufe of a seéd, the studént will indicate his knowledge
) - of how that seed differs after it has been planted by selecting one
picture that represents a possible product of the plants growth from

; ‘ three others that are not possible products. o
Test Number Stimulus h " Topic being Response
and Symbol Slide Tested _._Slide
I-04-a Possible Applc |Rabbit
&pple Products
Jeep Seed of seed , .| . | car Hatch
' Growth , : Chicks
I-04-b Possible Bath Ear
Corn Products Tub of
| Ladybug Seed . of seed Corn
. ‘ ) Growth ' -
Chair Dog

I-II-05: Given a picture of a bean, pea, radish or beet being planted, the student will
demonstrate his knowledge of which seed will sprout first and develcp fastest
by selecting the picture of that seed from a group of pictures including the
seeds given above,

Test Number Stimulus Topic being Response
and Symbol Slide Tested Slide
I-05-a Child ~ Which seed pea |bean
Planting | will sprout
Leaf Seeds first? beet |radish




1-1I-06:

I-IX-07:

I-II-08:

Given a ricture of a. plan+ed seed, the student will illustrate his
knowledge of the sequence of events from germination to full growth
by selecting one picture ~2presenting the correct sequence from
three other pictures depicting incorrect sequences.

Test Number Stimulus Topic being Response
and Symbol Slide Tested - Slide
+
I-06-a What is the Incorrect | Incorrect
Seeds correct '
Lion Planted sequence of Incorrect Correct
In Pot growth - Sequence

Given a picture of a ruler, the student will determine the proper base
line for measuring plant growth by selecting one picture out of four
that shows the ruler in the proper p031t10n in relation to the pot for

measuring plant growth.

Test Number Stimulus Topic being Response
and Symbol Slide Tested Slide
1-57-a ' What is proper Ruler [ Ruler
) | Ruler way to measure on at base
Gloves ) plant growth? Plant | of plant
Ruler luler on
at turned
base cvar pot
of pot

Given a picture of a potted plant, the student will demonstrate his
ability to predict what will happen in a norual day's growth by
selecting one picture out of four that correctly depicts a logical
growth expectation in one day.

Test Number Stimulus Topic being Response
and Symbol Slide Tested Slide
I-08-a Vhat is a logical Empty Flower
Potted growth exgecta- pot |growing
Octopus Plant tion for one day? out bhottom
Full Plant

grown showing
Tree some growth




I-I11-098:

Given a picture of a potted plant, the student will indicate his
ability to devise a method of measuring and recording growth over

a period of time by selecting one photograph out of four photographs
of different measuring instruments that would be the most
appropriate for measuring plant growth.

Test Number Stimulus Topic being Response
and Symbol Slide Tested Slide
I-09-a Which instrument Stop Price
Potted is best for Watch | Marker
Pear Plant measuring plant Tape Geiger
' growth? Measure | Counter
4> ()
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I-I1-10:

Given a picture of a plant, the student will identify one possible
reason for growth spurts on certain days by selecting one picture
of a condition that helps plant growth from three other pictures
of other conditions that do not aid plant growth.

grow

?Test Number Stimulus Topic being Response - .
and Symbol Slide Tested Slide
I-10-a What condition _

c K rain ; snow
Tire Plant helps plants

dry  rock
soil

(5}
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Appendix 5
Sample Test Items

Kindergarten
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- Sample Test Items
" Kindergarten
Unit IV - Using Our Senses

:

K-05-b: What makes a pleasant smell?

Stimulus Slide

K-07-c: Which object is also hot?

ERIC - Stimulus Slide




Appendix 6
Saﬁple Test Items

First Grade
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Sample Test Items
First Grade

Unit II - Growing Seeds
I-07-a: What is the proper way to measure plant growth?

Stimulus Slide Response Slide

Unit I - Changes
I-01-b-4: What is the next stage of growth for the tadpole?

Q Stimulus Slide Response Slide

ERIC 37
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. Appendix 7
Answer Booklet

' Kindergartén
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" Appendix 8
Answer Sheets

First Grade
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Appendix 9

Additional Related Readings
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